Minocycline blocks bilirubin neurotoxicity and prevents hyperbilirubinemia-induced cerebellar hypoplasia in the Gunn rat.
Encephalopathy induced by hyperbilirubinemia in infants has been described in the medical literature for over a century but neither the cellular nor molecular mechanisms underlying bilirubin neurotoxicity are well understood. In this study, we have demonstrated that minocycline potently protects primary cultured rat cerebellar granule neurons against bilirubin neurotoxicity (IC50 approximately 2 microm) and almost completely blocks cerebellar hypoplasia and the profound loss of Purkinje and granule neurons observed in homozygous Gunn rats, a genetic model of hyperbilirubinemia-induced neurotoxicity. Minocycline-treated newborn Gunn rats had nearly equivalent numbers of viable Purkinje and granule neurons in the cerebellum as did control animals. Moreover, minocycline inhibits the bilirubin-induced phosphorylation of p38 mitogen-activated protein kinase both in vivo as well as in vitro. Taken together our data demonstrate that minocycline is able to greatly reduce bilirubin-induced neurotoxicity and suggest that minocycline's neuroprotective effects may be due in part to an inhibition of p38 mitogen-activated protein kinase activity. Our findings may lead to novel approaches for treating bilirubin-induced encephalopathy.